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ABSTRACT 
Ethnopharmacological survey was conducted in Lubumbashi city located in south eastern part of The Democratic Republic of the Congo in 
order to identify the plant species used in traditional medicine for the treatment of malaria. Thirty one healers belonging to five “communes” of 
Lubumbashi city namely: Kamalondo, Katuba, Kampemba, Kenya  and Rwashi were interviewed about the plant species used in traditional 
medicine for the management of malaria in this  city.  The name of the plants, the plant parts, the modes of preparation and the modes of 
administration of recipes were recorded. Cited plants were collected and identified at herbarium of the Laboratory of Ecology and Plants 
Resource Management, Faculty of Sciences University of Lubumbashi. The plants ecological status was also determined. Nineteen species of 
plants belonging to sixteen botanical families were identified. The main habitat preference of species is cultivated (21%), trees constituted 42% of 
morphological type while 58% of biological type are Microphanerophytes. The decoction was the main mode of preparation (74%). Leaves 
constituted 57 % of plant organs used for drug preparation. Some plant species cited are known in the literature to possess antimalarial activity. 
Further studies should be undertaken to investigate effectiveness of other plants that have not yet been studied and to determine their chemical 
composition. 
               Keywords: Medicinal plants, malaria, Ethnopharmacological survey, Lubumbashi, D.R.Congo. 
 
INTRODUCTION 
Malaria is one of the major tropical parasitic diseases 
responsible for significant morbidity and mortality especially 
among children and pregnant women.  According to the World 
Health Organization,  half the world’s population is at risk of 
malaria and one to two million annual deaths can be attributed 
to this disease [1- 3].     
     A variety of anti-malaria medications are available. Some 
antimalarial drugs such as chloroquine, amodiaquine, 
mefloquine had been used to treat malaria. But most of the 
drugs used today are becoming less effective because of the 
problem of drug resistance[1,4].  Plasmodium falciparum, the 
most severe form of malaria parasite species, is responsible for 
the vast majority of deaths associated with the disease.  Key 
interventions to control malaria include: prompt and effective 
treatment with artemisininbased combination therapies; use of 
insecticidal nets by people at risk; and indoor residual spraying 
with insecticide to control the vector mosquitoes [1,5].  
     There is now broad consensus on the urgent need for new, 
affordable and efficient compounds that could serve as primary 
molecules for antimalarial treatment. New high¬ly-effective 
antimalarial drug candidates, based on new mechanisms of 
action or with new structures, are urgent¬ly needed to 
overcome the problem of rapid emergence of drug resistance 
and achieve long-term clinical efficacy [1,3,5]. 
    Due to the crucial role that plant-derived compounds have 
played in drug discovery and development for the treatment of 
several diseases, the isolation of new bioac¬tive compounds 
from medicinal plants based on traditional use or ethnomedical 
data appears to be a very promising approach [6].  
Ethnobotanical survey is an important step in the identification, 
selection and development of the therapeutic agents from 
medicinal plants[6,7].  
    The Democratic Republic of  the Congo (DRC),  one of the 
endemic areas strongly affected by malaria, contains a large 
area of Congo basin forest reputed for the extraordinary 
richness of its flora and boasts a wide variety of medicinal 
plants species [8]. It is therefore imperative that Congolese 
biodiversity should be screened in order to find compounds 
from plants used in traditional medicine that can give new 
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antimalarial drugs. This is the reason why some 
ethnopharcological surveys are undertaken in some parts of the 
DRC in order to collect data on plants used in traditional 
medicine to treat some diseases [9-15]. 
 The present work, aims to analyze the traditional use of 
medicinal plants in the treatment of malaria  in Lubumbashi, a 
city located in the south eastern of the DRC.    
 
EXPERIMENTALS 
Study area 
The ethnopharmacological investigations were conducted in 
Lubumbashi, the capital of the Katanga province, located in the 
south eastern part of DRC (Fig. 1). 
 
 
Figure 1: Lubumbashi in the Democratic Republic of the 
Congo, the area of study. 
     Lubumbashi is the second largest city  of DRC, second only 
to the nation's capital Kinshasa. Lubumbashi lies at around 
1,208 meters above sea level. The high altitude serves to cool 
somewhat the Climate year round which would be very hot 
otherwise. This city is located in a humid subtropical climate 
(Cwa, according to the Köppen climate classification). Annual 
average rainfall is 1,238 mm. Lubumbashi is the mining capital 
of the Democratic Republic of the Congo, acting as a hub for 
many of the country's biggest mining companies. Population 
estimates vary widely but average around 1.5 million and 
Swahili is the spoken language [16]. 
Ethnopharmacological survey 
This survey was conducted for 10 months, from March 2011 to 
December 2012. Thirty one healers belonging to four 
“communes” of Lubumbashi city namely: Kamalondo, Katuba, 
Kenya, Kampemba and Rwashi were interviewed about the 
plant species used in traditional medicine for the management 
of malaria in the city of Lubumbashi.  The name of the plants, 
the plant parts, the modes of preparation and the modes of 
administration of recipes were recorded. Nineteen plants were 
collected and identified at herbarium of the Laboratory of 
Ecology and Plants Resource Management, Faculty of 
Sciences, University of Lubumbashi  in D.R Congo. The plants 
ecological status was also determined. Vouchers specimens are 
on deposit at the same laboratory 
 Floristic Characterizations of Plants Collected 
In this work,  medicinal plants used in traditional medicine 
against malaria in Lubumbashi city are characterized by their 
morphological types, biological types, habitat types and 
phytogeographical distribution. 
 1°. Morphological types 
The morphological types  were inventoried as following: lianas 
(L), trees (T), shrubs (Sh), sub-shrubs (Ssh), annual herb(Ah), 
vicace herb (Vh), climbing shrubs (Sh cl).and perennial herb 
(Ph). 
2° Phytogeographical distribution 
The phytogeographical types of distribution presented in this 
work are defined in accordance with the chorological 
subdivisions agreed for the Central African region. These are:  
Cosmopolitan  (Cosm.),  Pantropical (Pan), Paleotropical (Pal), 
Afro-tropical (Af tr), Guinean (Guin), Centroguinean (C-Guin), 
Afro-american (Af am), American tropical (Am tr), tropical 
Asia (Asia tr) and Afro- madagascar  (Af ma) [8,11-16]. 
3° Biological types 
Biological types below have been selected: 
Mesophanerophytes (MsPh), Microphanerophytes (McPh), 
Nanophanerophytes (NPh), Chamaephytes (Ch), Therophytes 
(Th) and Geophytes (G), Therophytes scapeux (Th sc), 
climbing Therophytes (T cl), erected Chamephytes (Ch er) and 
climbing Chamaephytes (Ch cl). 
4° Habitat preferences 
Only the most characteristic habitat of each plant species is 
indicated. The types of habitats retained in this work are 
therefore: farms or crops which are cultivated species (cult), 
Forests (For), Fallow (Fal), Ruderal or plants found in the 
village (Rud) and Subspontaneous   
Cultured (Cult Ssp) and Secondary Forest (Fos). 
 
RESULTS AND DISCUSSION 
Nineteen species of plants used in Lubumbashi city (DRC) for 
the management of malaria were identified. These plants are 
arranged in alphabetical order of family’s and species and listed 
in Tables 1 and 2. 
Morphological types 
Figure 2 shows  morphological types of plants used in 
management of malaria in Lubumbashi city. 
 
 
 
Fig. 2: Weighted morphological types identified. 
 
It can be noted from this figure that ligneous plants represent 
about 79% of species (Trees=42% and Shrubs=37%) while 
liana and Annual herb represent 21% . 
Annual 
herb 
10% 
Trees 
42% 
Shrub 
37% 
Liana 
11% 
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Table 1. Ecological characteristics of plants used against malaria in Lubumbashi city (DRC) 
 
Families  Plants and species Morphologica
l types 
Biologial 
types 
Habitat 
type 
Phytogeogr
aphical 
distribution 
Anisophylle
aceae 
Anisophyllea pomifera 
Engl. & Brehmer 
T McPh Fal Af tr 
Annonaceae Hexalobus monotalus (A. 
Rich) Engl.&Diels  
Sh MsPh Rud. Af ma 
Apiaceae Centella asciatica (L.) Urb. Ah Ch cl Rud. Pan 
Apocynacea
e 
 Landolphia congolensis 
(Stapf) Pichon 
L Ph cl For C-Guin 
Asteraceae 
 
Bidens pilosa L.  
Vernonia amygdalina Del. 
Ah 
T 
Th 
McPh 
Rud. 
Fal 
Pan 
Af tr 
Caricaceae Carica papaya L. T McPh Cult.ssp Pan (Am tr) 
Fabaceae 
 
Dalbergia boenhmii Taub. 
Dalbergia nitidula 
Welw.ex Baker                          
T 
Sh 
McPh 
McPh 
For 
For 
C-Guin 
Af tr 
Loganiaceae Strychnos cocculoides 
Baker 
Sh McPh Fal Pan (Af tr) 
Melliaceae Ekebergia bangwelensis 
Welw. ex C. DC 
T McPh Fal Af tr 
Menisperma
ceae 
Cissampelos owariensis P. 
Beauv ex DC 
L Ph cl For Guin  
Oleaceae Schrebera trichoclada 
Welw. 
Sh McPh For Af tr 
Phyllanthace
ae 
Antidesma venosum E. 
Mey. ex Tal 
Sh McPh For C-Guin 
Rubiaceae Crossopteryx febrifuga 
(C.Don) Benth 
Hymenodictyon 
floribundum (Hoscht & 
Steud) BL Rob 
T 
Sh 
MsPh 
McPh 
For 
Fal 
Af tr 
Af tr 
Solanaceae Capsicum frutenscens L. T Ch er Cult. 
ssp 
Pan (Am tr) 
Verbenaceae Vitex madiensis Oliv. Sh MaPh Cult. C-Guin 
           Legend: 
                   Trees (T), Shrubs (Sh), Liana (L) and annual herb (Ah). 
Macrophanerophytes (MaPh), Mesophanerophytes (MsPh), Microphanérophytes (McPh), Therophytes (Th), climbing Chamephytes (Ch cl), erected Chamephytes 
(Ch er) and climbing Phanerophytes (Ph cl). 
Cultured (Cult), subspontaneous Cultured (Cult ssp), Ruderals (Rud), Fallow (Fal), and Forest (For). 
Pantropical (Pan), Afro-tropical (Af tr), Guinean (Guin), Centro-guinean (C-Guin), tropical America (Am tr) and Afro-madagascar (Af ma). 
 
 
 
Table 2.  Ethnobotanical data on plants used against malaria in Lubumbashi city (DRC) 
Families Plants  Species Used 
Parts 
Treated Diseases  Preparation      
Mode (Solvent) 
  
Frequen
cy 
Anisophyllea
ceae 
 
Annonaceae 
 
 
Anisophyllea 
pomifera Engl. & 
Brehmer 
 
 
Hexalobus  
monopetalatus 
 
                   
Leaves 
Stem      
 
 
Leaves 
Stem 
 
 
Hypertension , 
cough, 
Malaria,Cough, 
malaria 
 
 
Malaria , fever, 
cough 
Malaria, cough, 
 
 
Decoction 
(Water) 
Decoction 
(Water) 
 
 
Decoction 
(Water) 
Decoction 
 
34 
                                
57                                                  
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sore tooth. (Water) 
 Apiaceae 
 
Apocynaceae 
Centella asiatique 
(L.) Urb. 
                                         
Landolphia 
congolensis (Stapf) 
Pichon 
Leaves 
Roots             
 
Leaves 
Stem 
Malaria  
Against eczema, 
skin ulcers              
malaria,             
dysentery 
 
Maceration 
Powder to apply  
Decoction 
(Water) 
Decoction 
(Water 
65                  
 
45 
 Asteraceae 
 
                        
Caricaceae 
Bidens pilosa L.  
                                             
Vernonia amygdalina 
Del 
 
Carica papaya.L 
 
Leaves  
Leaves                
Leaves 
Malaria, 
pneumonia ,  
urinary infection.       
Malaria 
 
 Malaria, Against 
amoebae and 
jaundice                                                               
 
Decoction 
(Water) 
                    
Decoction 
(Water)                              
Decoction 
(Water) 
76  
32 
17 
Phyllanthace
ae 
Antidesma venosum 
 
Leaves Snake bite 
Diarrhea, malaria 
Suppository 
powder 
Decoction 
(Water) 
49                   
 
Euphorbiace
ae 
Jatropha curcas. L. 
 
Leaves 
Stem 
Malaria  
jaundice,  
vomiting, 
rheumatism 
Decoction 
(Water) 
Decoction 
(Water) 
Maceration 
Powder to apply 
55                   
Fabaceae                                                               
  
 
 
Dalbergia boehmii 
 
 
 
Leaves 
Stem 
 
 
Cancer, malaria 
Stomach aches, 
cancer 
 
 
Decoction 
(Water) 
Decoction 
(Water 
 
25 
Dalbergia Nitidula 
 
Leaves 
        
Roots 
Sore teeth, 
malaria, 
gonorrhea 
Toothache, 
malaria , 
dysentery  
Decoction 
(Water)                           
                      
Decoction 
(Water) 
38                            
67
Loganiaceae 
 
Strychnos 
cocculoides 
 
 
Leaves 
Roots 
 
Swelling of the 
testicles , malaria, 
menstrual pain            
umbilical hernia  
 
 
Decoction 
(Water) 
 
Decoction 
(Water) 
 
                                                               
62 
Manisperma
ceae 
 
Cissampelos 
owariensis P. Beauv 
ex DC  
 
External        
Parts 
                                
Malaria , diuresis, 
stomach aches 
                                                                              
Decoction 
 
 
27 
Méliaceae 
 
 
  
Ekebergia 
bangwelensis Welw. 
 
    
        
Leaves 
             
 
 
                            
Malaria , Female 
Infertility 
 
 
 
Decoction 
(Water) 
 
 
 
 
59 
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ex C. DC Roots Malaria , Female 
Infertility 
                      
Decoction 
(Water) 
Oleaceae 
 
 
 
Schrebera 
trichoclada Welw. 
 
      
Leaves              
Stem 
 
 
 
Stomach Pain , 
Malaria, 
Gonorrhea 
Gonorrhea , 
Malaria 
 
 
 
Decoction  
,Maceration 
Decoction 
(Water) 
 
                                                                            
 
38 
 Rubiaceae Crossopterix 
febrifuga 
 
Hymenodictyon 
floribundum (Hoscht 
& Steud) BL Rob 
Leaves 
 
Roots 
hernia,gonorrhea, 
rheumatism, 
Constipation,fever
, poisoning, 
malaria 
Decoction 
(Water) 
 
Decoction 
(Water) 
74 
 
43 
 Solanaceae Capsicum 
frutescens.L 
Roots 
 
leaves 
Hemorrhoid,tooth 
decay bile 
disorders , Malaria 
abscess 
 
Maceration 
Infusion 
Powder to apply  
65 
 
Verbenaceae 
Vitex madiensis Oliv. leaves Lung disease , 
malaria 
Decoction 
(Water) 
 
48 
 
 
Biological types 
          It can be deduced from the analysis of the biological 
types of the inventoried flora used in folk medicine against 
malaria in Lubumbashi city that the Microphanerophytes 
constituted itself more than half (58%) of plants species used 
for malaria management in this city, followed by climbing 
Phanerophytes and Mesophanerophytes (11%) each, followed 
respectively by Macrophanerophytes, erected Chemophytes, 
climbing Chamephytes and Theophytes that are the less 
represented biological type (5%) (Fig. 3). 
 
 
Fig.3. Weighted biological types 
 
Habitat preferences 
          As it can be seen in figure 4, the analysis of habitat 
preference of plant species from the survey  indicates that about 
one plant on five (21%) are cultivated species, Fallow represent 
15%; Ruderal represent 16%  and Forest, 37%. 
 
Fig.4. Weighted of biotopes 
 
Phytogeographic Distribution 
        The Phytogeographic distribution of the inventoried flora 
against malaria in Lubumbashi city (Fig. 5) can be resumed as 
follow :  Afro- tropical represent  37% of all species, followed 
respectively by C-Guin (21%),Pan (Am tr) (16%),Pan (11%), 
Pan (Af tr), Af ma and Guin represent only 5%  each. 
 
Fig. 5: Weighted distribution phytogeographic 
Microphanero
phytes 
58% 
Therophytes  
5% 
Chemophytes 
cl 
5% 
Chemophytes 
er 
5% 
Mesophanero
phytes 
11% 
Macrophaner
ophytes 
5% 
Phanerophyte
s cl 
11% 
Cult. 
10% 
Fal. 
15% 
Cult 
ssp. 
11% Rud. 16% 
For. 
37% 
Other    
53% 
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Botanical Families Involved in the Study 
    Nineteen species of plants belonging to 16 different families 
were collected. Asteraceae and Fabaceae families  are the most 
represented with two plants  species each  (11%) followed by 
Melliaceae, Loganiaceae, Caricaceae, Apocynaceae, Apiacea, 
with one specie each (5%) and the others families are 
represented as shown in Figure 6. 
 
 
Fig.6. Distribution of species according to botanical families 
 
Characteristic of Recipes of Medicinal Plants 
Recipes used are characterized by the relative importance of 
plant parts, mode of preparation and administration used. 
 
1. Plant parts used 
     The leaves are the most used parts in the treatment of 
malaria with medicinal plants in Lubumbashi city (Fig. 7). It 
represents 57% of used plant parts cited by traditional healers in 
this survey. The use of leaves could be justified by the 
abundance of chemical groups they contain. In fact, leaves are 
known as main synthesis site of secondary metabolites in plants 
and are the most commonly used plant parts by traditional 
medicine practitioners [9-15, 17]. 
 
 
 
 
 
 
 
 
 
 
Fig. 7. Weighted used parts 
 
2. Mode of preparation of recipes 
    Water is the most used solvent for the preparation of the 
recipes (92%) and decoction is the main mode of preparation of 
remedies, it represents 74% of preparation modes (Fig.8).This 
confirms the results already reported by several other authors 
[9-15,17-19].In fact, water is the cheapest and the most 
available solvent that can dissolve a high number of metabolites 
and high temperature permits a rapid extraction of active 
ingredients. However, some of these metabolites can be 
degraded by heat. 
 
 
 
 
 
 
 
 
          
 
 
 
 
 
 
Fig. 8. Mode of preparation of recipes 
 
3. Administration route and dose 
     Careful observation and discussions with traditional healers 
during surveys revealed that traditional healers had knowledge 
of dosage and frequency of phytomedicines to be administered. 
Dosage is often determined after observing physical condition 
of the patient (i.e. patient height, weight or age and history of 
ailments).  
   In general, the concentration or the amount of the organ, the 
dose, the frequency or the period of taking the product depends 
to the prescriber. In most cases, the drug is prescribed in two or 
three doses. Usually a beer glass is taken as the first step of the 
assay and all preparations were administered orally (100% of 
cases). 
 
7. Similarities of Use 
     Some species found in Tables 1 and 2, used in Lubumbashi 
against malaria are also commonly used as phytomedicines 
against this disease in Bukavu and Butembo  cities in DRC 
[15,20]. This is the case of  Bidens pilosa L ,carica papaya L., 
Vernoniaamygdalin and  Crossopterix febrifuga  wihich are 
also used in the treatment of malaria in the eastern part of 
Africa [21]. Some of these plant species  in tables 1 and 2 are 
also reported by some authors as antimalarial recipes in African 
traditional medicine [15,20-35]. 
 
CONCLUSION 
This study, done in Lumbashi city (DRC), lists some plants 
used in malaria management in Congolese traditional medicine. 
Several of these plants are also used against this parasitic 
disease in other Congolese and African parts. Thus, some plant 
species used as antimalarial by the traditional medicine 
practitioners in the study area need to be screened in order to 
identify the species having antiplasmodial activity, isolate 
bioactive compound(s) and determine their structure(s) and 
their toxicity.  Such results could help in the development of 
new drugs for the management of malaria. 
 
REFERENCES     
1. WHO ( 2013). World Malaria Report 2011. World Health 
Organization, Geneva 
2. J.F. Trape, G. Pison, A. Spiegel, C. Enel, C. Rogier (2002). 
Combating malaria in Africa. Trends in Parasitology, 18: 
224–230. 
Anisophylleac
eae 
5% 
Annonaceae 
5% 
Apiaceae 
5% 
Apocynaceae 
5% 
Asteraceae 
11% 
Caricaceae 
5% 
 
6% 
Fabaceae 
11% 
Loganiaceae 
5% 
Melliaceae 
5% 
Menispermace
ae 
5% 
Oleaceae 
5% 
Phyllanthacea
e 
5% 
Rubiaceae 
11% 
Solanaceae 
5% 
Verbenaceae 
5% 
Other 
37% 
 J. of Advanced Botany and Zoology    Volume 1/ Issue 2                                                                 ISSN: 2348 – 7313 7 
3. T.Elujoba (2005). Book Review “Traditional Medicinal 
Plants and Malaria.” Afr. J. Tradit. Complement. Altern. 
Med. 2(2): 206-207. 
4. W.H. Wernsdorfor et R.L.Kouznetsov (1980). Paludisme 
pharmacorésistant apparition, lute et surveillance; bulletin 
de l’organisation mondiale de la santé 58 (4) : 559-571 
5. WHO (2012). World Malaria Report 2011. World Health 
Organization, Geneva 
6. D.J. Newman (2008). Natural products as leads to potential 
drugs: an old process or the new hope for drug discovery? J 
Med Chem 51: 2589-2599. 
7. M. H. Yetein,  L.G. Houessou , T.O. Lougbe´gnon, O.Teka 
, B. Tente (2013). Ethnobotanical study of medicinal plants 
used for the treatment of malaria in plateau of Allada, 
Benin (West Africa) J. Ethnopharmacol. 146: 154–163 
8. F.White (1979). The Guineo-Congolian region and its 
relationships to the other phytochoria. Bull. Jard. Bot. Nat. 
Belg., 49:11-55. 
9. P.T. Mpiana, K.N. Ngbolua, V. Mudogo, D.S.T. 
Tshibangu, E. K. Atibu , B.M. Mbala, B. Kahumba, M.T. 
Bokota, L.T. Makelele (2012). The potential effectiveness 
of medicinal plants used for the treatment of sickle cell 
disease in the Democratic Republic of Congo folk 
medicine: A review. In: V.K. Gupta and G.D. Singh (eds), 
L.T. Traditional and Folk herbal Medicine , Daya 
Publishng House, New Delhi ,1:1-11 
10. P.T. Mpiana, L.K. Makelele, R.W. Oleko , M.T. Bokota, 
D.S.T. Tshibangu, K.N. Ngbolua, M.B. Mbala, E.K. Atibu 
and S.M. Nsimba (2010). Antisickling activity of 
medicinal plants used in the management of Sickle cell 
Disease in Tshopo district, D.R.Congo, Australian Journal 
of Medical Herbalism 22(4):132-137.  
11. M. Katemo, P.T. Mpiana, B.M. Mbala, S.O. Mihigo, K.N. 
Ngbolua, D.S.T. Tshibangu, P.R. Kayange (2012). 
Ethnopharmacological survey of plants used against 
diabetes in Kisangani city (DR. Congo). J. 
Ethnopharmacol, 144 : 39-43. 
12. K.N.Ngbolua, P.T. Mpiana, V. Mudogo, N.K. Ngombe, 
D.S.T.Tshibangu, E. Ekutsu, O.N. Kabena, B.Z. Gbolo, 
C.L. Muanyishay (2014). Ethno-pharmacological survey 
and floristical study of some medicinal plants traditionally 
used to treat infectious and parasitic pathologies in the 
Democratic Republic of Congo. International Journal of 
Medicinal Plants. Photon 106: 454-467. 
13. K.N. Ngbolua, B. M. Benamambote, P.T. Mpiana, D.M. 
Muanda,  E. Ekutsu,  D.S.T. Tshibangu , B.Z. Gbolo, 
C.L. Muanyishay, N. B. Basosila, G.N. Bongo, R. Baholy 
( 2013).   Ethno-botanical survey and Ecological Study of 
some Medicinal Plants species traditionally used in the 
District of Bas-Fleuve (Bas-Congo Province, Democratic 
Republic of Congo), Research Journal of Chemistry 
,1(2):1-10 
14. F.M. Kasali, A.O. Mahano, F.M. Bwironde, A.C. Amani, 
J.D. Mangambu, D.S. Nyakabwa, L.K. Wimba, D.S.T 
Tshibangu, K.N. Ngbolua, J.K. Kambale and P.T Mpiana ( 
2013). Ethnopharmacological survey of plants used against 
diabetess in Bukavu city (DR CONGO), The Journal of 
Ethnobiology and Traditional Medicine, Photon 
119:538-546. 
15.  F.M. Kasali, A.O. Mahano, D.S. Nyakabwa, J.N. Kadima, 
, F.M. Misakabu, D.S.T. Tshibangu, K.N. Ngbolua and 
P.T. Mpiana (2014). Ethnopharmacolical survey of 
medicinal plants used against malaria in Bukavu city (DR 
Congo), European Journal of Medicinal Plants 4(1): 29-44. 
16. Lubumbashi city on line on http://www. wekipedia  the 
free encyclopedie.  4 February 2014 . 
17. H.D. Neuwinger (2000). African traditional medicine, a 
dictionary of plant use and applications. Medpharm 
Scientific, Stuttgart, Germany. 
18. J.L. Betti, R. Caspa, J.Ambara, R.L. Kourogue (2013).  
Ethno-botanical study of plants used for treating malaria in 
a forest: Savanna Margin area, East region, Cameroon.; 
Global J Res. Med. Plants & Indigen. Med.  2(10): 692–
708  
19. J.R. Silva, A.S. Ramos, M. Machado, D. F. de Moura1, Z. 
Neto, M. M. Canto-Cavalheiro, P. Figueiredo,  V. E. do 
Rosário, A. C. F. Amaral, D. Lopes (2011).   A review of 
antimalarial plants used in traditional medicine in 
communities in Portuguese-Speaking countries: Brazil, 
Mozambique, Cape Verde, Guinea-Bissau, São Tomé and 
Príncipe and Angola  Mem Inst Oswaldo Cruz, Rio de 
Janeiro, 106(1): 142-158. 
20.  F. M. Kasali, A. O. Mahano, N. J. Kadima, P. T. Mpiana, 
K.N. Ngbolua, T.S.D. Tshibangu (2013). 
Ethnopharmacological Survey of Medicinal Plants Used 
against Malaria in Butembo City (D. R. Congo).  Journal of 
Advanced Botany and Zoology, on press 
21. J.O. Adebayo, A.U. Krettli (2011). Potential antimalarials 
from Nigerian plants: A review, J. Ethnopharmacol., 
133(2): 289-302 
22. J.L. Pousset (1989). Plantes médicinales africaines. 
Utilisation pratique, 2éme Tome, Paris. 
23. J.D. Phillipson, W.C. Wright (1991). Antiprotozoal agents 
from plant sources. Planta Méd.  57: 53−59. 
24.  P.Grenand, C. Moretti, H. Jacquemin (1987). 
Pharmacopées traditionnelles en Guyane, Créoles, Palikur,  
Wayapi. ORSTOM, Paris. 
 
25. W.C. Wright, H.D. Bray, J.M. O’neil, D.C. Warhust et al, 
(1991). Antiamoebic and antiplasmodiale activities of 
alkaloids isolated from strychnos usembrareusis. Planta 
Méd. 57: 337−340. 
26. N. Makan (2003). Etude phytochimique d’une plante 
antipaludique utilisée au Mali : Spilanthes oleraceae Jacq. 
(Astéraceae) ; Thèse ; Faculté de Médecine, de pharmacie 
et d’odontologie ; Université de Bamako. 
27. S. Ratsimamanga−Urverg, P. Rasoanaivo, L. 
Ramiaramanana et al (1991). In vitro antimalarial activity 
and chloroquine potentialing action of two 
bisbenzylisoquinoline thouarsii and spirospermum 
penduliflorum. Planta Med. 1:4. 
28. F. White (1983). The vegetation of Africa. A descriptive 
memoire to accompany the 
UNESCO/AETFAT/UNSO/Vegetation map of Africa. 
UNESCO, Paris 1. 
29. L.H. Carvalho, A.U. Krettle (1991). Antimalarial 
chemotherapy with naturel products and chemically 
defined molecules. Med. Inst. Oswaldo Cruz.Rio de 
Janciro, 86, 11: 180−181 
 J. of Advanced Botany and Zoology    Volume 1/ Issue 2                                                                 ISSN: 2348 – 7313 8 
30. M. Sauvain (1989). Etudes de plantes anti-parasitaires du 
plateau des Guyanes en Amazonie : antipaludiques et 
antileishmaniens. Paris Sud, Paris. 
31. P. Njomnong  (2008). Recherche des nouveaux composés 
à activité antipaludique à partir des différentes 
pharmacopées traditionnelles ; Thèse ; Université de 
Toulouse.  
32. J.O. Igoli, O.G. Ogaji, T.A. Tor−Anyiin and N.P. Igoli 
(2005). Traditional medicine practice amongst the Igede 
people of Nigera. Part 2. African journal of traditional, 
complementary and Alternative medicines 2(2):134-152. 
33. K.H. Rieckmann, L.J. Sax, G.H. Campbel and J.E. Mrema 
(1978). Drug sensitivity of Plasmodium falciparum. An in 
vitro microtechnique. Lancet, 1 : 22-23.  
34. C. Palgrave et al, (1983).Trees of southern Africa,2nd 
Edition. Struik publishers, Cape town,South Africa. 
35. R. Ekong, S.J. Partridje, M.M. Anderson, G.C. Kirby, D.C. 
Warhust, P.F.Russell, J.D. Phillipson (1991). Plasmodium 
falciparum effet of phaentine a naturally occurring 
bisbenzylisoquinoline alkaloid, on chloroquine resistant 
and sensitive parasitives in vitro, and its influence on 
chloroquine activity, Annals of Tropical medicine 
Pharmacol., 85 (2): 205-213. 
 
 
Citation: P.T Mpiana , et al (2014) Ethnopharmacological survey of plants used against malaria in Lubumbashi city (D.R. 
Congo) . 
 
Copyright: © 2014 P.T Mpiana . This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited. 
 
 
 
 
 
 
 
 
 
 
 
 
